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1. HaumeHoBaHUE QM CIUATIIHHBI
OO01mast Teopusi OTHOCUTEITHHOCTH

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

JlucrumiimHa BXOJIUT B BApUaTUBHYIO YacTh biioka « b.1 » oO0pa3oBaTenbHON MpOrpaMMBbI IO HaITPaBICHUSIM
MOATOTOBKH (CMEIUATBLHOCTSIM):

Hanpasnenue: 03.03.02 ®usuka

HarpaBieHHOCTh DyHIaMeHTanbHas Gu3nka



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

B pesynbrare ocBoeHus quCIUILIHHB O01IAas TeOPUsi OTHOCUTETbHOCTH Y 00YYaIOIIeToCs IOJDKHBI OBITh
c(hOPMHUPOBAHEI CIIEAYIONINE KOMITETCHIINH:

03.03.02 ®usuka (HanmpaBiaeHHOCTH : DyHIaMeHTaIbHAs (HU3UKA)

OIIK.3 CniocobeH npuMeHsITh 0a30BbIC 3HAHUS B 00JIACTH MaTEeMAaTHKH, (U3UKU U JPYTHUX HAYK B
npodeccuoHaNbHOM NeATEIbHOCTH, B TOM YHUCIIE IEAArorn4eckoi JesiTeIbHOCTH, AJIs IPOBEACHUS HAYYHbBIX
UCCIIEIOBaHUM, aHanu3a 00bEKTOB, CUCTEM, ITPOLIECCOB, SBJICHUIN U METO/I0B, X IKCIIEPUMEHTAIBHOIO U
TEOPETHYECKOTO (BKJIIOYAs IOCTPOCHUE UX KAYECTBEHHBIX M KOJIMYECTBEHHBIX MOJIENICH) U3YUCHUS U JUIs
WCTIOJIb30BaHUS TTOIYYEHHBIX PE3YJIbTATOB HA TPAKTHUKE

HNuaukaTopsl

OIIK.3.1 Ilpumensier 6a30BbIe 3HAHUS B 00JaCTH MaTeMaTHKH, GU3NKU U IPYTUX HAYK B
poeCCUOHAIIBHON JeATETLHOCTH



4. O0beM U coJepkaHue TUCHUTITHHBI

HanpasyeHusi noAroToBKu 03.03.02 ®usuka (HanpaBneHHOCTh: DyHIaMeHTaNbHAS PU3NKA)
¢opma o0yuenus OYHas
NeNe TpumecTpoB, 11
BbIIeJIeHHBIX /ISl H3y4eHMs
AUCHMILTUHBI
O0beM TMCUMILINHBI (3.€.) 3
O0beM TMCUMILVINHBI (AK.4aC.) 108
KonTakTHas padora ¢ 42
npenojasaresem (ak.4ac.),
B TOM 4MHcJIe:
IIpoBenenue JJeKIUOHHBIX 28
3aHATHH
IIpoBenenne NpakTHYECKHUX 14
3aHATHI, CEMMHAPOB
CamocTrosiTesbHasi padoTa 66
(ak.4ac.)
@opMbI TEKYIIET0 KOHTPOJIA Bxonnoe tectupoBanue (1)
HtoroBoe koHTposbHOE Meponpustue (1)
[TuceMeHHOE KOHTpOIbHOE MeponpusTue (2)
DopMbI IPOMEKYTOYHOM 3auer (11 Tpumectp)
arrecTanuu




5. AHHOTI/IPOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

Oo6wmast Teopusi oTHOcUTeabHOCTH. [lepBbIii cemecTp

PumanoBa reomerpus
I'paBuTanmonssle nois. [IponopuroHanbHOCT HHEPTHOM M IPaBUTALIMOHHON Macc. [IpuHnmun
SKBHMBaJIEHTHOCTU. MeTpudeckuil TeH3op. Kpusonuneiinsie koopauHatel. Ko- 1 KOHTpaBapHaHTHBIN 4-BEKTOP.
CkanspHoe npoussesneHne. Ko- 1 KOHTpaBapuaHTHBIN TEH30p, CMEIIAHHbIN TeH30p. EquHNUHBIN 4-TeH30p.
B3anmuo obpatabie TeH30phl. Juddepenmans 4-o0bemMa, MOBEpXHOCTH. MIHTErpagbHbIC TEOPEMBI B
KPUBOJMHENWHBIX KoOpauHaTax. Mi3MepeHne pacCTosHUM 1 IpoMeKyTKOB BpeMeHH. COOCTBEHHOE BpeMsl, ero
CBSI3b C MUPOBBIM BpemeHeM. KoBapuanTtHoe nuddepenimponanue. [lapannensHplii IepeHOC BEKTOPA.
CumBonst Kpucroddens. Tenzop kpususHbl. Tenzop kpuBu3Hsl Pumana. CBoiicTBa TeH30pa KPUBU3HBIL.
ToxnectBo buanku. Ynpoienue ten3opa Pumana. Tenzop Puuuun. CxansapHas KpuBu3Ha.

YpaBHeHusI TPAaBUTALMOHHOIO MOJISI
JleficTBrE JUIsl TPaBUTALIMOHHOTO MOJIsl. J{elicTBHE JIJ1sl TPaBUTALIMOHHOIO MOJIS M CKaJIsipHasi KpUBH3HA.
Bapuanus neiictBus 1 r[paBUTAlMOHHOTO TOJISL.
Tenzop sHeprun-umnyisca. Jleicreue s marepud. [IpupaiieHre KOMIOHEHT METPUYECKOI0 TEH30pa IIPU
npeoOpa3zoBaHuy KoopauHaT. YpaBHeHus: Kwnmnnra. Bapuarus neiictBus s BeniectBa. TeH30p
SHEPTUHM-UMITYJIbCA. Y paBHeHHS DiHIITeHA. Pa3Hbie popMbl 3anucu ypaBHeHNH DiiHIITeliHAa. HemnHeHOCTh
ypaBHeHU. CUHXPOHHAsI CUCTEMA OTCUETa.

J{BHKeHHe YacTHIbI B TPABUTALIMOHHOM I0JIe
JIBM>KeHHEe MaTepHUaIbHOW YacTULIbl. Y paBHEHUS JBWKEHUs. ['eone3nueckne TMHUM. 4-cua. Y paBHEHHUE
MamunbpTOHA-SIKOOM /1T YaCTHUIBI B TPAaBUTALIMOHHOM TioJie. PacnipocTpanenne cBeta. Y paBHEHHE SUKOHAJIA B
I'PaBUTALMOHHOM 10Jie. CBsA3b METPUYECKOIO TEH30Pa U I'PaBUTALIMOHHOTO NoTeHImana. [locrosuuoe
rpaBuTalmoHHoe nojue. Crarnueckoe nose. CraunoHapHele noss. ['paBUTalilnOHHOE 3aMeUIEHNE X0a YacoB.
I'paBUTaLIMOHHOE KPACHOE CMEIIECHUE.

IToss1 TArOTEIOIIMX TeJ
3axoH HproTOHA Kak npeaenbHbli ciayyail ypaBHeHUN 1oJs. LleHTpanbHO-CUMMETPUYHOE TPaBUTAILIMIOHHOE
nosie. KBagpar unrepsana. R- u T-o6nactu. Beruncnenue cumBonos Kpuctoddens. Ternzop Puaun.
I'paButanmonssiii paguyc. Pemenue [Bapumunpaa. 3amennenue xoaa yacos. HepuuaibHOe YCKOPEHUE B
none IBapmmnbaa. PaguansHoe aBmwkenne GoroHoB. KpacHoe cmemenne. PanuansHoe qBMkeHHE
MAacCCHUBHBIX 4acTUL. 3aKOH cBOOOJHOrO najaeHus. PaguanbHoe IBUKEHUE C TOUKH 3PEHHUS yAaJEHHOIO U
comyTcTBYyOIIEro Habmoaarens. Bpemsa nagenus. ['paButanmonsslil komnanc. HepaauanbHoe JBUXKEHHE.
doronnas chepa. YcroitunBocts opobut. Pemenne Keppa. ['opuzont cobbrtuii. Dpdext YHpy u npenen
CTaTUYHOCTU. Dprocdepa.

PeassTuBMCTCKAs KOCMOJIOTHUS
Kocmonornyeckuit nocrynat. CHHXpOHHas cuctema otcuera. JIuneitnsiit anement PobepTcona-Yokepa.
MeTpuka OJHOPOJIHBIX U U30TPOITHBIX KOCMOJIOTHYECKUX Mojeneill. Beraucienne cumBosioB Kpucroddens.
Brruucnenue komnoHeHT TeH3opa Puuuun. YpaBuenus ®@puamana. 3akpsitas nouieBas Beenennas. JlyroBoe
Bpems. Bpems cymectBoBanus Beenennoit. ['opu3oHT coObITHIA. 3aKphITas paAnalliOHHO-TOMUHHPOBAHHAS
Bcenennasi, ee Bpems cymiectBoBanusi. CoxpaHeHHE 3HAKa KPUBU3HBI B X0JI€ paciIupeHus BeeneHnoil.
[Tnockoe comyTcTBytOLIee MPOCTpancTBO. OTKpbIThIe Moaenu. Mubmsiuonnas ctaaus. OTpunareiabHoe
JaBJeHUE. DKCIIOHEHIIMAIBHOE PAaCUIMpPEHHE.



6. MeToanueckue YKa3aHus /151 00yYaIOUIMXCH 10 OCBOCHHIO JUCIHUIIIHHBI

OcBoeHme JUCIUIUIMHBI TPeOYeT CUCTEMATHYECKOT0 U3YUEHHUs BCEX TEM B TOM IOCIIE0BATEIBHOCTH, B
KaKoW OHM yKa3aHbl B paboueil mporpamme.

OcCHOBHBIMU BUAAMH y4€OHOU pabOTHI ABJISIOTCS ay IUTOpPHBIE 3aHATUA. VX 1ensb - pacmmputh 6a3oBbie
3HaHUA 00yYaIOIIKXCs 10 OCBAMBAEMOM AUCLHUIIIIMHE U CUCTEMY TEOPETHUECKUX OPUEHTHPOB IS
HOCJIEAYIOIEro 6osee riry00Koro OCBOSHHUs IIPOrpaMMHOT0 MaTepualia B X0/1€ CaMOCTOSATEIbHOM PaboOTHI.
OOyuaronieMycst BAXKHO IOMHHUTb, YTO KOHTaKTHas1 paboTa ¢ mpernoaBaTeneM 3(h(HEeKTUBHO TOMOTAET eMy
OBJIa/IETh MMPOTPaMMHBIM MaTepUaioM Ojarogaps pacCTaHOBKE HEOOXOIUMBIX aKLIEHTOB U yAECPIKaHUIO
BHUMAaHMS MHTOHAIIMOHHBIMH MOJTYJISIIIUSIMH TOJIOCA, A TAKXKE MOAKIIIOUYCHUEM ayAHO-BH3YalbHOTO MEXaHU3Ma
BOCIIPUATHS HHPOPMALIUY.

CamocrodTenbHas paboTa MpecienryeT ClIeAyIoHe Heu:

— 3aKpEeIUIEHNE U COBEPIIEHCTBOBAHUE TEOPETUUECKUX 3HAHHUM, TIOTYYEHHBIX Ha JIGKLIMOHHBIX 3aHATHAX;

- (hopMupoBaHKE HaBBIKOB MOATOTOBKU TEKCTOBOW COCTABIIAOLIEH HHpOpMALUK y4eOHOTO U HAy4YHOTO
Ha3HAYEHUs JUIsl pa3sMELCHHs] B PA3JINYHBIX MH(POPMALMOHHBIX CUCTEMAX;

- COBEPIIIEHCTBOBAHUE HABBIKOB [TOMCKA HAYYHBIX MyOIMKaluil 1 00pa30BaTENIbHBIX PECYPCOB,
pa3MeleHHbIX B cetn HTepHeT;

- CAMOKOHTPOJIb OCBOEHUS IIPOrPaMMHOI0 MaTepHaa.

Ooyuatomiemycst HEOOXOAUMO MOMHUTB, YTO PE3YJIbTAaThl CAMOCTOSTENIFHON paOOThl KOHTPOIUPYIOTCS
MIPEeroIaBaTeNIeM BO BPEMSI IIPOBEICHHSI MEPOTIPUSATHIA TEKYIIETO KOHTPOJIS M YUUTHIBAIOTCS TIPH
IIPOMEKYTOYHON aTTECTaLUN.

Ooyuatonmmces ¢ OB3 1 nHBaNMMI0B MPEIOCTaBIAETCS BO3MOXKHOCTh BbIOOpa (popM nmpoBeeHust
MEPONPUATHIA TEKYIIIETO KOHTPOJIS, aTbTEPHATUBHBIX (OpMaM, MPEAyCMOTPEHHBIM pabodel MporpaMMoii
aucuuIuinHel. [IpegycmarpuBaeTcss BO3SMOXKHOCTD YBEJTMUEHUS B Ipejienax | akaJeMHUuecKoro yaca BpeMeHH,
OTBOJIMMOTO Ha BBIIIOJIHEHUE KOHTPOJIBHBIX MEPOIIPUATHI.

ITponetypa onieHMBaHUS Pe3yJIbTATOB 00YUEHHS MHBAJIUAOB U JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSAMU
3JI0POBbsI [0 JUCLUIUIMHE MPEeIyCMaTPUBAET MPeA0CTaBIeHUE HHPOpMaLH B (popMax, aTanTHPOBAHHBIX K
OIPaHUYEHUSM UX 310pPOBbS U BOCIIPUATHSA HHPOPMALIUY.

ITpu npoBeieHNH TEKYyIEro KOHTPOJI IPUMEHSIOTCS OLIEHOUHBIE CPEACTBA, 00eCIeUnBaroLIe nepeaavy
nH(popMalnu, OT 00yyaroLIerocs K IpernoaaBaTesio, C y4eToM ICUX0(PU3N0IOTHYECKUX 0COOEHHOCTEN
3I0POBBST O0YJAFOIITIXCS.

7. llepedyeHb y4eOHO-MeTOAMYECKOT0 00ecTiedeH s AJIsl CAMOCTOSAITEIbHOM PadoThI
o0y4aromuxcs o JUCIUIINHE

[Ipu camocTosTeNbHON paboTe 00yUaIOMIUMCS CIETYET UCIOIB30BaTh!

— KOHCIIEKTHI JIEKITHIL,

— JINTEPATypy U3 MEePEYHSI OCHOBHOU U JOTOJTHUTEIHHOM Y4eOHOH TUTEpaTyphl, HEOOXOIUMOMN ISt
OCBOCHMS TUCIUIUIUHBI (MOJTYJIST);

— TEKCT JIEKIUN Ha SJIEKTPOHHBIX HOCUTEISX;

— pecypchl HH()OPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOH ceTn "MHTepHeT", HEOOXOAMMBIE JIIST OCBOCHUS
JTUCIUTUIUHBL,

— JIMIIEH3UOHHOE U CBOOOIHO pacpOCTpaHIEMOE MPOrpaMMHOE 00eCTIeUeHNEe U3 TIEPEUHSs
MH(OPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3YEMbIX IIPHU OCYIIECTBICEHUH 00pa30BaTeIbHOrO MpoIecca mno
JUCIUIUINHE;

— METOAMYECKHE yKa3aHUs i1 00y4arOIIUXCs 0 OCBOSHUIO AUCIUILTUHBIL.



8. IlepeyeHb OCHOBHOM M IONOJTHUTEILHON Y4eOHOH JTUTEPATYyPHI
OcHoBHas:

1. AnekceeB C. O. BBeneHue B 00ITy0 TEOPHUIO OTHOCUTEIBHOCTH, €€ COBPEMEHHOE Pa3BUTHE U
npunoxenus: YueoHnoe nocooue/Anexcees C. O..-ExatepunOypr: Y pansckuii penepanbubiii yauepcuret, ObC
ACB,2015, ISBN 978-5-7996-1584-0.-380. http://www.iprbookshop.ru/69754.html

2. Beprenec, C. H. Teopetnueckas ¢usuka. Ob1iast TeOpusi OTHOCUTEIBHOCTH : y4eOHUK 115 OakaiaBpuara u
maructpatypsl / C. H. Beprenec. — 2-e uzn., ucnp. u gon. — Mocksa : M3narensctBo FOpaiit, 2019. — 190 c.
— (bakanasp u maructp. Akagemuueckuit Kypc). — ISBN 978-5-534-03243-7. — TekcT : 31€KTPOHHBIH //
OBC IOpaiir [caiiT]. https://www.urait.ru/bcode/437658

3. JIo6os H. U.,JTro6umos []. B. O01mias Teopusi OTHOCUTENBHOCTH: yu4eOHO-MeToAraeckoe nocodue/H. U.
Jlo6og, /1. B. Jlro6umos.-Ilepmp,2013, ISBN 5-7944-0816-2.-1. http://k.psu.ru/library/node/190530

JdomosHuTeIbHAS:

1. baGyposa, O. B. Matemaruueckue 0CHOBBI COBPEMEHHOI Teopuu rpaButanuu : MoHorpagus / O. B.
babyposa, b. H. ®ponoB. — Mocksa : [Ipomereit, 2012. — 127 ¢. — ISBN 978-5-7042-2362-7. — Tekcr :
ANEKTPOHHBIH // DnekTpoHHO-OnbroTeynast cuctema IPR BOOKS : [caiit].
http://www.iprbookshop.ru/18585.html

2. OCHOBBI CITEIUATIEHON TEOPUH OTHOCUTEIILHOCTH M €€ CBSI3b C AJIEKTPOAMHAMUKOI/cocT. B. A. [lemMun.-
[Tepmb:IlepMckuii rocyapcTBEHHBIA HAIIMOHAIBHBIN UCCIIE0BaTENbCKUN yHUBEpcUTeT,2016.-20.
https://elis.psu.ru/node/590603



9. Ilepeuenn pecypcoB cetu UHTEpHET, HEOOXOAUMBIX /IJII OCBOCHHUSA TUCIUILINHBI

http://library.psu.ru/node/738 Pecypcet Hayunoit 6ubnumorexu [I'HUY
10. Ilepeyenb uHPOPMAITUOHHBIX TEXHOJIOT U, NCIOJIb3yeMbIX IIPH OCYIIECTBJICHUMN
00pa30BaTeJIbHOIO MpoIecca Mo JMCIHUIINHE

O06pa3oBarenbHbIii poliece Mo AuciuIuinHe O01mas Teopusi OTHOCHTEIbHOCTH TPEATNoJIaraet
MCIOJIb30BAHUE CIIETYIOIIETr0 MPOrpaMMHOro ooecnedeHus: 1 HH(HOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM:
- IOCTYII B pexxuMe on-line B DnekTpoHHyto 6ubnuoreunyto cucremy (3bC)

- JOCTYII B 3JIEKTPOHHYIO MH()OPMAIIMOHHO-00pa30BaTeNIbHON Cpely YHUBEPCUTETA.
- IHTepHeT-cepBUCHI U 3TIEKTPOHHBIE PeCypChl (IIOMCKOBBIE CUCTEMBI, IEKTPOHHAS [T0YTa U T.JI.)

[Tepeyenr HEOOXOIUMOTO JTUIIEH3UOHHOTO U (MJIM) CBOOOHO PAaCIpOCTPAHSIEMOTO TPOTrPAMMHOTO
o0ecrieyeHus:

- MPUJIO’KEHHE, TTO3BOJIsAIONIee MpocMaTpuBaTh PDF-daitnbt

- oucHsli naket npunoxxeHuit «LibreOffice».

- MaKeT aHATUTUYECKUX BBIYMCIEHUH Maxima

JIONOJTHUTENBHBIN NEPEeYeHb UCTIONIb3YEMBbIX HH(POPMAIIMOHHBIX TEXHOJIOTHIA ONpeeNsIeTCs MPEenoaaBaTeIsIMu
JUCLIUTIIIUHBL.

[Tpu ocBOeHMM MaTepHalia U BHIMTOJIHEHHS 3aITaHHH 10 JUCIUTUINHE PEKOMEHIYETCSI HCTIOJIhb30BaHNE
MaTepuasoB, pa3MeleHHbIX B JImunbix kabuHeTax ooyuatomuxcss ETUC [ITHUY (student.psu.ru).

[Ipu opranuzanuu TUCTaHIIMOHHON paOOTHI U TPOBEJACHHUH 3aHATHN B PEKUME OHJIAWH MOTYT
WCTIOJIb30BAThCS:

cucteMa BusieoKoH(pepeHIcBs3u Ha ocHoBe miatdopmer BigBlueButton (https://bigbluebutton.org/).

cucrema LMS Moodle (http://e-learn.psu.ru/), koTopast moaiep>kuBaeT BO3MOKHOCTh HCIIOJIb30BAHHUS
TCKCTOBBIX MAaTCPUAJIOB U Hpe3€HTaHHﬁ, ayJIuo- U BUJCOKOHTCHT, a TaK K€ TCCThI, IPOBCPACMBIC 3a/IaHNA,
3aJJaHus JJ11 COBMECTHOI paboTHI.

cucrema tectupoBanus Indigo (https://indigotech.ru/).

11. Onucanue MaTepuaJIbHO-TEXHHYECKOH 0a3bl, HEOOXOAUMOM VIl OCYLIECTBJICHUS
00pa3oBaTeJIbHOI0 Npouecca 1no AMCuMIINHe

J11s1 TeKITMOHHBIX 3aHATHH TPeOyeTCs ayAuTOpHs, OCHAIIICHHAS MPE3CHTAIIMOHHON TEXHUKOHN (TIPOEKTOP, SKPaH,
KOMIIBIOTEP/HOYTOYK) C COOTBETCTBYIOLIUM POTrpaMMHBIM 00€CIIEYeHUEM, MEJIOBOM (1) UM MapKepHOM
JOCKO.

Jli1st mpoBeieHUs TPAKTUUECKUX 3aHATHH - ayJUTOpHs, OCHAIIICHHAS MPE3EHTAIMOHHON TEXHUKON (TIPOEKTOp,
9KpaH, KOMITBIOTEP/HOYTOYK) C COOTBETCTBYIOIIUM IPOTPaMMHBIM 00€CIIEYeHUEM, MEJIOBOM (1) HITH MapKEPHOM
JOCKOM.

J1is TpynnoBbIX (MHAUBUAYAIBHBIX) KOHCYIbTALMN - AyUTOPHSI, OCHAILIEHHAS TPE3CHTAlMOHHON TEXHUKON
(IpoexTop, 9KpaH, KOMIBIOTEP/HOYTOYK) C COOTBETCTBYIOIIUM MPOrPaMMHBIM 0OecTiedeHIEeM, MEIOBOH (1) WK
MapKepHOU JOCKOM.

Jyst mpoBeieHNst TEKYIEro KOHTPOJIS - ay IUTOPHS, OCHAIIIEHHAS MEJIOBOH (M) UIIM MapKEPHOU TOCKOM.
CamocTosiTenbHast paboTa CTyACHTOB: ayIMTOPUSl, OCHAIICHHAs KOMIIBIOTEPHON TEXHUKON C BO3MOYKHOCTBIO
noJiKitoueHus K cetu «MHTepHeT», ¢ 00ecreueHHbIM JOCTYIIOM B AJIEKTPOHHYIO HH()OPMALIMOHHO-



o0OpasoBarenbHYI0 cpely YHUBepcuTeTa, nomemenus Hayunoit oubaunorexu [TTTHIY

[Tomemenust Hayuynoi 6uomuotexku [I'HUY mist oGecrieuerHust caMoCTOSITEIbHON PaboThl 00yUYarOIINXCS:

1. Hayuno-6ubnuorpadudeckuii otaen, kop.l, ayma. 142. O6opynoBan 3 nepcoHaIbHBIMH KOMIIBIOTEPA C
JIOCTYTIOM K JIOKQJIbHOM U T7100aIbHONW KOMIIBIOTEPHBIM CETSIM.

2. YuranpHblil 321 TyMaHUTApHOU JIUTEPATYphl, KopIl. 2, aya. 418. O0opynoBaH 7 nepcoHaabHbIMU
KOMIIBIOTEpPAMH C JOCTYIOM K JIOKaJIbHOW U T7100a1bHONH KOMIIBIOTEPHBIM CETSIM.

3. YnTanbHbIN 3a]1 €CTECTBEHHON IUTEpaTyphl, Kop.6, aya. 107a. ObopyaoBaH 5 nepcoHaIbHbIMU
KOMIIBIOTEpPaMH € JOCTYIOM K JIOKaJIbHOW U T7100a1bHON KOMIIBIOTEPHBIM CETSIM.

4. OTnen nHOCTpaHHOU IUTEPaTyphl, Kopi.2 aya. 207. O6opyaoBaH 1 nepcoHaIbHBIM KOMIBIOTEPOM C
JOCTYIIOM K JIOKQJIBHOM U II100aJIbHON KOMITBIOTEPHBIM CETSIM.

5. bubnmnoreka ropuanyeckoro ¢akynpTera, Kopn.9, aya. 4. O6opyaosana 11 nepcoHaabHBIMU
KOMIIBIOTEPAMH C IOCTYIIOM K JIOKaJIbHOM U INT00ANbHOM KOMIIBIOTEPHBIM CETSM.

6. UutanbHbIi 3a1 reorpadudeckoro dakynprera, kopn.8, aya. 419. O6opynoBan 6 nepcoHaIbHBIMU
KOMIIbIOTEPAMH C IOCTYIIOM K JIOKaJbHOH U INT00AIBbHOM KOMIIBIOTEPHBIM CETSM.

Bce koMInbloTephl, yCTaHOBJIEHHBIE B TIOMEUIEHUAX HAyUYHOU OMOINOTEKH, OCHAILEHBI CIICAYIOIINM
MIPOTrpaMMHBIM 00€CTICUeHUEM:

Omneparmonnas cuctema ALT Linux;

OducHerii naker Libreoffice.

CnpaBouno-npaBoBas cucrema «Koncynprantlmrocy»



DoH/IbI OLIEHOYHBIX CPEACTB JJIsl ATTECTAIMHU MO TUCHHUILIHHE
OO0uas Teopusi OTHOCUTEIBLHOCTH

I[lnannpyemble pe3yabTaThl 00y4eHHsl 0 TUCHUILIHHE IS GOPMUPOBAHUS KOMIIETEHIIUM.
NuaukaTopbl M KPpUTEPUU UX OLleHMBAHUS

OIIK.3

Cnoco0eH npuMeHATH 0a30Bble 3HAHUS B 00J1aCTH MATEMAaTHKH, GU3NKHU U APYTHX HAYK B
Npo(ecCHOHATBHOI JeSITeJIbHOCTH, B TOM YHCJIe MeJarorn4ecKoi 1esTeJIbHOCTH, 1151
NpOBeAeHUS HAYYHBIX HCCJIeI0BaHMIl, aHAJIN3a 00beKTOB, CHCTEM, IPOLIECCOB, SIBJICHUH 1
METO/0B, HX IKCIIEPHMEHTAJIBHOI0 H TEOPEeTHYECKOr0 (BKJIYAs IOCTPOCHHE UX KAYeCTBEHHbIX
¥ KOJIMYECTBEHHBIX Mo/iesieil) H3y4eHUs M IS MCII0JIb30BAHMS MOJTYYEeHHBIX Pe3yJIbTATOB HA

NMpaKTHKe
KoMmnerenuus IlnanupyemMsble pe3yJibTaThl Kpurtepun onennBanus pe3yJibTaToB
(uHaMKAaTOP) o0yueHust o0yuyeHust
OIIK.3.1 3HaTh: OCHOBHBIC TTOHATHUS U HeynosierBopure

[Tpumensietr 6a3oBbie
3HaHUA B o0JacTu
MaTeMaTHKH, (pU3UKH U
JPYTUX HAayK B
npodecCHoHATBHOM
JeSATEIILHOCTH

METO/Ibl pPUMaHOBOM T€OMETPHH,
ypaBHEHUS TPABUTAIMOHHOTO
10J151, 0COOEHHOCTH METPUKHU
[IBapumunbaa,
KOCMOJIOTUYECKUH ITOCTYJIAT,
ypaBHeHus Opuamana.

YMeETh: BBIUUCIIATh METPUYECKUI
TeH30p, cuMBoJIBl Kprcrodderns,
TeH30p Puyun B pa3inyHbIX
CHUCTEMax KOOpJAUHAT,
aHAJIU3UPOBATh MOJIEIIN
3BOJIIOLNH BceneHHou.

Bnagets: noHATHUSAMEU rOpHU30HTA
COOBITHU, METPUKH
[IIBapummnsaa, metpuku Keppa,
MPEJICTABICHUSIMEA 00 IBOJTFOIIIH
Bcenennoii, nHQIAIMOHHON
MOJIEJIH.

He 3HaeT 0OCHOBHBIE OHSTHUS U METOIbI
PUMaHOBOM T€OMETPUH, YPABHEHHUS
TPaBUTAIMOHHOTO TOJIsI, 0COOCHHOCTH METPUKHU
[IBapummiapaa, KOCMOJOTMYECKHUI TTOCTYJIAT,
ypaBHeHusa @punmana. He ymeer BbIUUCIATH
METPHUYECKUN TEH30p, CUMBOJIBI Kpuctoddens,
TeH30p PUyum B pa3IMuHbIX CUCTEMAX
KOOPJMHAT, aHAJTU3UPOBATH MOJIECIIN YBOJIIOLIUN
Bcenennoii. He BnageeT NOHATUAMHU TOPU30HTA
coObITui, MeTpuku LlIBapimmnbsaa, MeTpUKU
Keppa, npencraBieHusiMu 00 SBOIOIIH
Bcenennoit, HGIATIMOHHON MOJIETH.
YoB/1€TBOPUTEIbH
OO01ue, HO HE CTPYKTYPHUPOBAHHBIC 3HAHUS
OCHOBHBIX OHSTHI U METOJIOB PUMaHOBOM
T€OMETPUH, YPAaBHEHUI TPABUTALIMOHHOTO MOJI,
cBoiicTB MeTpuku LlIBapuimunbaa,
KOCMOJIOTHYECKOT'O MTOCTYJIaTa, YPaBHEHH
®puamana. [leMoHCTpUpYET YaCTUYHO
chOopMUPOBAHHOE YMEHUE BHIYUCIIATH
METPUYECKUN TeH30p, cuMBOJIBI Kpucroddens,
TeH30p PUyum B pa3IMuHbIX CUCTEMAX
KOOpJWHAT, aHAIU3UPOBATH MOJIEIIH 3BOJIFOLIUN
Bcenennoit. UmeeT npeacTaBieHUE O MOHATUSAX
ropu3oHTa coobITwii, MeTpuku [lIBapummmiba,
Metpuku Keppa, Moaesnsax 3BOJIIOIIUU
Bcenennoii, HQISIIMOHHON MOIETH.

Xopouo
CdopmupoBaHHbIE, HO COJIEpKAIIE OTACTbHBIC
pOoOEIIbl 3HAHUSI OCHOBHBIX IMOHSTUH H
METOJI0B PUMAaHOBOM I'€OMETPUHU, YPABHEHUI




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

Xopomuo
I'PaBUTALMOHHOTIO TI0JIs, CBOWCTB METPUKH
[IBapuimniIbaa, KOCMOJIOIMYECKOrO IOCTYIaTa,
ypaBHeHul @puamana. B nenom ycneuHssie, Ho
coJiepaKallie OT/eJIbHbIE IPOOEbl YMEHUS
BBIYHCIISATH METPUYECKHUM TEH30DP, CUMBOJIBI
Kpucroddens, renzop Pudun B pa3nnynbix
CUCTEMaxX KOOPAMHAT, AHAJIM3UPOBATH MOJEIU
sBoJirouu Beenennoit. B nenom ycenemHo, HO ¢
OTJEJIbHBIMU MPOOeIaMH BJIaJICeT MOHATHUIMHI
ropu3oHTa coObITHii, MeTpuku llIBapummibna,
Mmetpuku Keppa, npeacrasnenusimu o6
SBOJIOIMH BeeneHHOM, MHIIAITMOHHON
MOJCIIH.

OT1iau4HO
CdhopmupoBaHHbIE CHCTEMAaTHUECKUE 3HAHUS
OCHOBHBIX IIOHATHI U METOJIOB PUMaHOBOU
reOMETPHUH, YPAaBHEHUI TPaBUTALIMIOHHOTO T10JI,
cBoricTB MeTpuku LlIBapumunsaa,
KOCMOJIOTMYECKOTI'O ITOCTYJIaTa, YPaBHEHUM
®punmana. ChopMupoBaHHOE YyMEHHE
BBIYUCIIATH METPUUECKUM TEH30P, CUMBOJIBI
Kpucroddens, renzop Pudun B paznngnbIx
CHUCTEMaxX KOOPAMHAT, aHAJIM3UPOBATH MOJEIU
sBoTIONNHM Beeennon. Ycemennoe u
CUCTEMATHYECKOE TPUMEHEHHUE MTOHITHH
ropu3oHTa coObITHii, MeTpuku llIBapummibna,
metpuku Keppa, npeacrapnenuii 06 3BoIr0IUN
Bcenennoii, nHQIAIMOHHON MOIETIH.




OueHoYHbBIE CPEACTBA TEKYIIEr0 KOHTPOJISI M IPOMEKYTOUYHOM aTTecTanun

Cxema JoCTaBKH : ba3opas

Bua MmeponpusiTs NPOMEKYTOYHON aATTECTALMH : 3a4eT
Cnoco0 npoBeieHHsI MEPONIPUATHS MPOMEKYTOYHOM aTTecTanum : OLEHKa N0 JUCUUILIMHE B paMKax
MIPOMEKYTOUYHOH aTTECTAIIUH ONPEIEISIETCS Ha OCHOBE 0alIoB, HAOPAHHBIX O0YYAFOIIMMCS Ha KOHTPOJIbHBIX
MEPOTIPUATHSIX, TPOBOJIUMBIX B TEUCHHUE YUeOHOTO TTEPHOIa.
MaxkcumajbHoe KoJuuecTBo 0amios : 100

KonBeprauusi 60a/U10B B 0TMETKHU

«OTJIH4IHO» - oT 81 mo 100
«xopomo» - ot 61 1o 80

«YAOBJIETBOPHUTEJIBHO» - 0T 50 110 60
«HEYIOBJICTBOPUTEIbHO» / «He3auTeHo» MeHee 50 Oana

KoMmnerenuus
(uHaAMKATOP)

Meponpusitue
TeKYILero KOHTPoJIs

Kountposmpyemblie 3jieMeHTbI
pe3yJibTAaTOB 00y4eHHs

BxoaHoii KOHTPOJIb

PumanoBa reomerpus
BxoaHoe TrectupoBanue

DneMeHTHI CIeNUaIbHON Teopun
OTHOCHUTEJIBHOCTH, TEH30PHOE ¥ BEKTOPHOE
MCUHNCIIEHUE, 3aKOHBI DIIEKTPOAMHAMHUKHI

OIIK.3.1

[Tpumensier 6a30BbIC 3HAHUS B
00s1acTi MaTeMaTUKH, PU3UKU U
JPYTHX HayK B MPOQeCCHOHATBHON
NESITENILHOCTH

YpaBHeHus
IPaBUTALMOHHOTO TIOJIS
IIncbMeHHOE KOHTPOJIbHOE
MeponpusTHe

Brnagenue meTonamu NOHATUAMU
reomerpun Pumana, 3HaHue IpUHIMIIA
HAaUMEHBIIIETO JEHUCTBUS IS NOJIA U
MaTepuH.

OIIK.3.1

[Tpumensier 6a30BbIe 3HAHUS B
o0nacTv MaTeMaTUKH, PU3UKU U
JIpYyTruX HayK B IpOoQecCUOHAIbHON
JIESITEIIbHOCTH

IToms TaTrOTEIOIMMX TEI
ITncbMeHHOE KOHTPOJIbHOE
MeponpusTHe

3HaHue PAa3JIMYHBIX METPHUK, BIIaJICHUC
HaBbIKaMH pacqéTa noJiei TATOTCIOIIUX TECJI

OIIK.3.1

[Tpumensier 6a30BbIC 3HAHUS B
o0acTu MaTeMaTHKH, PU3UKU U
JIPYTHX HayK B MPOQecCHOHAIBHON
JIEATENBHOCTH

PenaruBucTckast KOCMOJIOTHUSA
HTOrosoe KOHTpPOJIbHOE
MeponpusiTue

3HaHUE KOCMOJIOTHYECKUX TOCTYJIaTOB,
MIPUHITUTIOB OMTUCAHUS SBOJIOIUN
Bcenennoii.

Cneunpuxkanusa MeponpusATHI TEKyILIEro KOHTPOJISA

PumaHnoBa reomerpus

HpO,[[OJ'DKI/ITCJIBHOCTL IMPOBCACHUA MCPOIIPUATUA HpOMe)KyTO"IHOI\/’I aTTecTalMu: .5 yaca

VYcnoBus npoBeaEHUS MEPONIPUATHUSA: B YAChI ay/INTOPHOM padoThI

MakcuMabHBIN 6ann, BBICTABIISICMBIH 3a MCPOIIPUATHUEC HpOMC)KYTOqHOﬁ aTTCCTallun. 0

[TpoxoxHoii 6amt: 0

IToxa3zarTenn oeHUBaAHUA

Bajaabl




Pabota ¢ nanexcHoi (opMoii 3aITUCH TEH30PHBIX BBIPAKEHHUN

[TpeoOpaszoBanus Jlopenna

YpaBHeHUsI TPABUTAIMOHHOTO MOJIS

[Tpo0mKUTETLHOCTD MTPOBEICHUS MEPOTIPUSATHS IPOMEKYTOUHOM aTtTecTanuu: 1 yaca
Y coBUs TPOBEICHUS MEPOTIPUATHSA: B YACHI aAYIMTOPHOMH padoThI

MaxkcuMaibHBIN 0aJi1, BEICTABIIIEMBIH 32 MEPONPHUATHE MPOMEKYTOUHOU aTTecTanuu: 30
[Tpoxoanoii 6amt: 15

IToxa3zarTen oeHUBAHUA

Bajaabl

Tensop kpuBu3Hel Pumana. Tenzop Puqun.

CumBonst Kpucroddens.

Metpuueckuii Ten3op. Kpuonuneiinsle koopauHatsl. Ko- 1 KOHTpaBapHaHTHBIN 4-BEKTOD.

Onepanuy HajJ TEH30paMM B KPUBOJIMHEWHBIX KoopauHaTax. VIHTerpanbHble TEOPEMBI B
KPUBOJIMHENHBIX KOOPJAUHATAX.

~N| | 0| ©

o151 TATOTEIOIHUX TeJ

[TpoaomKUTeN HOCTD TPOBECHUS MEPOTIPUATHS IPOMEXKYTOUHOM arTecTanuu: 1 yaca

Y coBUs TPOBEICHUS MEPOTIPUATHSA: B YACHI aAYIMTOPHOMH PadoThI

MaxkcuMaibHBIN 0aJi1, BEICTABIIIEMBIH 3a MEPONPHUATHE MPOMEKYTOUHOM aTTecTanuu: 30
[Tpoxoanoii 6amt: 15

IToxa3zarenn oeHNBAHUA

Bajaabl

Biranenue HaBbikamu nmoctpoeHus merpuku lIBapumminbsaa u Apyrux METpUK
LEHTPaJIbHO-CUMMETPUYHBIX TOJICH.

10

YMeHnue onuceBaTh JABHUXKCHHUC 0€3MacCOBBIX ¥ MACCUBHBIX YaCTHUILl B T'paBUTAlMOHHOM ITI0JIC,
KpacHoe cmernieHue, 3gdekr JJomnepa.

BJI&Z[GHI/IG MOHATHUEM I'OPHU30HTA COGLITHﬁ, HaBbIKaMH aHaJIM3a IBHXKXCHHUA TCII B
HECHTPAJIBbHO-CUMMETPHUYHBIX I10JIAX.

3HaHME MIPEEIbHOrO Nepexoa K 3akoHy HproToHa.

PeasitTuBHCTCKASA KOCMOJIOTHSA

[Tpo10mKUTETLHOCTD MTPOBEICHUS MEPOTIPUSATHS IPOMEKYTOUHOM aTtTecTanuu: 1 yaca
Y coBUs TPOBEICHUS MEPOTIPUATHS: B YACHI aAYIMTOPHOH padoThI

MaxkcuMaibHBIN 0aJi1, BEICTABIIIEMBIH 32 MEPONPHUATHE MPOMEKYTOUHOU aTTecTanuu: 40
[Tpoxoanoii 6amt: 20

IToxa3zarenn oeHNBAHUA

Bajaabl

3HaHue MojieNiel HBONIIOIMY HeCTallMOHApHOU BceneHHoi.

12

YMeHue BbIBOAUTH ypaBHeHUs OPpuIMaHa U aHAIU3UPOBATD UX.

12

Brnanenue npencrapneHusMu 00 HHQIAIMOHHON CTauu paciiupeHus: BeeneHHol, coBpeMeHHOM

YCKOPEHUH PACIIMPEHUS, TPOTHO3aMHU JAJIbHEHIIIEH SBOJIIOIIUH.

3HaHHE KOCMOJIOTUYECKOTO MOCTYaTa, JIMHEHHOTo 3neMeHTa PobepTcona-Y okepa.




